Down-regulation of miR-199b associated with imatinib drug resistance in 9q34.1 deleted BCR/ABL positive CML patients.
Chronic myeloid leukemia (CML) occurs due to t(9,22) (q34;q11) and molecularly BCR/ABL gene fusion. About 15-18% Philadelphia positive CML patients have gene deletions around the translocation breakpoints on 9q34.1. The microRNAs (miRNAs), namely miR-219-2 and miR-199b, centromeric to the ABL1 gene are frequently lost in CML patients. We have designed a study to determine miR-219-2 and miR-199b expression levels which would help to understand the prognosis of imatinib therapy. A total of 150 CML patients were analyzed to identify 9q deletion. Fluorescent in-situ hybridization (FISH) was performed using BCR/ABL dual color, dual fusion probe to study the signal pattern and BAC probes for miR-199b and miR-219-2 (RP11-339B21 and RP11-395P17) to study the miRNA deletions. The expression level of miRNA was analyzed by real-time polymerase chain reaction (RT-PCR). FISH analysis revealed 9q34.1 deletion in 34 (23%) CML patients. The deletions were not detected using BAC probes for miRNAs in 9q deleted patients. The expression analysis showed down-regulation of miR-199b and miR-219-2 in the 9q deleted patients (34 CML) as compared to a pool of patients without deletion. However, miR-199b (9q34.11) was significantly (p=0.001) down-regulated compared to miR-219-2. The follow-up study showed that the miR-199b was found to be strongly associated with imatinib resistance, as 44.11% patients showed resistance to imatinib therapy. Hence, the deletion in 9q34.1 region (ABL) plays an important role in disease pathogenesis. Eventually, miRNAs can provide new therapeutic strategies and can be used as a prognostic indicator.